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(54) MEDICAL PUNCTURE NEEDLE AND METHOD OF MANUFACTURING SAME 



(57) A medical, bevel-shaped puncture needle (1 ) Is 
provided such that squeezing work is applied to the 
fore-end part of a hollow round columnar part (2) of a 
needle blank (10) to form a hollow conical part (3) that is 
tapered off from the hollow round columnar part towards 
the tip thereof, and cutting work is then applied to the 
needle blank (10) to form a cutting face (4) crossing the 
needle axis (0) diagonally, with the fore end (5) thereof 
being located on the outer circumference of the hollow 
conical part and the rear end (6) thereof being located 
on the outer circumference of the hollow round colum- 
nar part. 



The tip angle of the puncture needle (1) in a plane 
containing the tip thereof and the needle axis, is the 
sum of an inclination angle 9, relative to the needle axis 
(C), of the cutting face (4), and an inclination angle (j), 
relative to the needle axis (C), of a generatrix of the hol- 
low conical part (3), that inclines towards the opposite 
side of the cutting face (4); and the direction of the 
bisector of the tip angle in which the puncture needle (1 ) 
proceeds when penetrating, coincides with, or is in 
close proximity to, the direction of needle axis. 



Fig.l 
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Description 

Technical Field 

[0001] The present invention relates to an Improve- 
ment to a bevel-shaped puncture needle used for apply- 
ing anesthesia and the like. 

Background Technology 

[0002] When pushed into, or penetrating, an 
affected part, a puncture needle proceeds substantially 
in the direction of the bisector of the tip angle of the 
puncture needle in a plane containing the tip of the 
puncture needle and the needle axis. 
[0003] A bevel-shaped puncture needle has a con- 
figuration formed by diagonally cutting a needle tube of 
round columnar shape so that a cutting face is inclined 
at an angle of 15 degrees or more relative to the needle 
axis, and then by applying grinding work to both sides of 
the fore end of the cutting foce to provide the fore end 
with an open angle of about 75 degrees. Because the 
tip angle of a puncture needle is defined by a generatrix 
of the round columnar surface parallel to the needle 
axis, and the major axis of the cutting face inclined rela- 
tive to the needle axis, the tip angle Is equal to the incli- 
nation angle of the cutting face relative to the needle 
axis, whereby the direction of the bisector of the tip 
angle makes an angular deviation of 7.5 to 10 degrees 
from the direction of the needle axis, towards the oppo- 
site side of the cutting face. Thus, when penetrating an 
affected part, the bevel-shaped puncture needle pro- 
ceeds in a direction inclined at an angle of 7.5 degrees 
or more with the direction of the needle axis, towards 
the opposite side of the cutting face. Because of this, a 
problem existed that a bevel-shaped puncture needle 
easily misses the puncture target when the target is 
located in the depth. 

[0004] To solve this problem, certain puncture nee- 
dles are being used where the inclination angle of the 
cutting face of the bevel-shaped puncture needle is 
made a sharp angle of about 12 degrees to lessen the 
angular deviation of the proceeding direction of the 
puncture needle from the direction of the needle axis. 
Such puncture needles, however, have caused a prob- 
lem of damaging tissues because the puncture needle 
easily penetrates more into the depth than needed due 
to the tip angle being too sharp. 

Disclosure of The Invention 

[0005] An object of the present Invention is to have 
the proceeding direction, when penetrating, of a bevel- 
shaped puncture needle substantially coincided with the 
direction of the needle axis without making the tip of the 
puncture needle sharp-angled. 
[0006] For this, a bevel-shaped puncture needle of 
the present invention has the fore-end part of the outer 
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circumferential surface on the opposite side of the cut- 
ting foce, formed into a conical surface by squeezing a 
needle tube of round columnar shape. Thereby, the tip 
angle of the puncture needle is defined, in a plane con- 

5 taining the tip and the needle axis, by the major axis of 
the cutting face inclined relative to the needle axis, and 
a generatrix of the conical surfoce that inclines towards 
the opposite side of the cutting face. Because this tip 
angle is the sum of the inclination angle, relative to the 

iO needle axis, of the cutting face, and the inclination 
angle, relative to the needle axis, of the generatrix of the 
conical surface, the tip angle is greater than that of con- 
ventional bevel-shaped puncture needles by the inclina- 
tion angle of the conical surface when the inclination 

75 angle of the cutting face is made equal to that of the 
conventional bevel-shaped puncture needles. There- 
fore, it is not likely that the penetrating depth is greater 
than needed due to the tip angle being too sharp. The 
inclination angle of the conical surface of the fore-end 

20 part with the needle axis, however, is preferred to be 
made not greater than the inclination angle of the cut- 
ting face, because if the tip angle is too obtuse, the pen- 
etrating resistance gets higher. 
[0007] When penetrating an affected part, the pro- 

25 ceeding direction of a puncture needle of the present 
invention is, or Is close to, the direction of the bisector of 
the tip angle. The Inclination angle of this bisector inclin- 
ing towards the opposite side of the cutting face, relative 
to the direction of the needle axis, is half of the differ- 

30 ence between the inclination angles of the cutting face 
and the conical surface. Thus, the angular deviation of 
the proceeding direction of the puncture needle of the 
present invention from the direction of the needle axis, 
is by far smaller compared with the conventional bevel- 

35 shaped puncture needles, where the inclination angle of 
the bisector of the tip angle was half of the inclination 
angles of the cutting face. Therefore, the bevel-shaped 
puncture needle of the present invention is most unlikely 
to miss the puncture target. 

40 [0008] In the case that the inclination angle of the 
conical surface of the fore-end section of a puncture 
needle of the present invention is set equal to the incli- 
nation angle of cutting face, the direction of the bisector 
of the tip angle coincides with the direction of the needle 

45 axis. Therefore, if the puncture needle vertically pene- 
trates skin, directly under which in the depth a puncture 
target is located, the puncture needle proceeds straight 
in the direction of the needle axis to ensure to penetrate 
the puncture target in the depth, 

50 [0009] A puncture needle of the present invention is 
manufactured from a needle blank of metallic round 
tube. In the first process, by applying squeezing work to 
the fore-end section of the needle blank, a truncated 
conical fore-end part is formed that has a specified incll- 

55 nation angle, e.g., equal to or smaller than the inclina- 
tion angle of a cutting face, relative to the needle axis. In 
the second process, the needle blank is cut along a 
plane that extends through the truncated conical fore- 
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end part and crosses the needle axis at the inclination 
angle of the cutting face, to form the cutting face, with 
the rear end thereof crossing the round columnar part of 
the needle blank, and the fore end thereof crossing the 
conical part of the fore end of the needle tube. 5 
[0010] The cutting face of the bevel-shaped punc- 
ture needle manufactured in this way, is of a configura- 
tion of ellipse with one side in the direction of major axis 
thereof rounded, where the opposite side of the cutting 
face is a part of the circumferential surface of the round 10 
column except the fore end and vicinity thereof, while 
the fore end and vicinity thereof is a part of the circum- 
ferential surface of the conical part. Furthermore, the 
distance from the needle axis to the rear end of the cut- 
ting face is equal to the radius of the needle blank while is 
the distance therefrom to the fore end of the cutting face 
is smaller than the radius of the needle blank. The tip 
angle of this puncture needle is the sum of the inclina- 
tion angle of the cutting face relative to the needle axis 
and the inclination angle of the conical part of the fore 20 
end of the needle. 

Brief Description of The Drawings 

[0011] 25 

FIG. 1 is a longitudinal sectional view showing, 
enlarged, a principal part of a puncture needle of an 
embodiment of the present invention, 
FIG. 2 is a plan view of the puncture needle of FIG. 30 
1. 

FIG. 3 is a view corresponding to FIG. 1 of another 
embodiment, and 

FIG. 4 is illustrations showing a manufacturing 
process of the embodiment of FIG. 1 . 35 

Best Embodiments of The Invention 

[0012] As shown in FIGs. 1 and 2, a puncture nee- 
dle 1 is made of stainless steel tube, which is a hollow 40 
round columnar part 2 except the fore-end section. The 
fore-end section of the puncture needle 1 is a hollow 
conical part 3 formed by squeezing the hollow round 
columnar part 2 so as to successively taper off towards 
the fore-end side. Furthermore, chamfers 7 are pro- 45 
vided to both sides of the tip by means of grinding so 
that the tip of a cutting face has a specified open angle. 
[0013] The cutting face 4 crosses the needle axis C 
at an inclination angle 6, intersecting the hollow round 
columnar part 2 and the hollow conical part 3 diago- so 
nally A generatrix of the hollow conical part 3 crosses 
the needle axis C at an inclination angle (>. Because the 
fore end 5 of the cutting face is located on the outer cir- 
cumferential surtece of the hollow conical part, and the 
rear end 6 thereof located on the outer circumferential 55 
surface of the round columnar part 2, the distance from 
the fore end 5 to the needle axis is smaller than the 
radius of the hollow round columnar part 2. 



[0014] The tip angle of the cutting face 4 in a plane 
containing the fore end 5 and the needle axis C, is the 
sum of the inclination angle 6 of the cutting face 4, and 
the inclination angle ^ of the generatrix of the hollow 
conical part 3 on the opposite side of the cutting face, 
i.e., e+c|). 

[001 5] If the inclination angle 0 of the cutting face 4 
is set equal to or smaller than a conventional inclination 
angle of the cutting face, and the inclination angle ^ of 
the hollow conical part 3 is set smaller than 6, the tip 
angle of the puncture needle 1 is greater than, but not 
greater than twice, the conventional inclination angle of 
the cutting face. Thus, the puncture needle 1 of such tip 
angle is neither likely to penetrate an affected part too 
deep due to the tip angle being too sharp, nor likely to 
cause too much penetrating resistance due to the tip 
angle being too obtuse. 

[0016] When this puncture needle 1 penetrates an 
affected part, the puncture needle 1 proceeds in the 
direction of, or close to, the direction of the bisector of 
the tip angle. The Inclination angle of the direction of this 
bisector 6, relative to the direction of the needle axis C, 
is (9-()))/2 , and therefore is by far smaller than the con- 
ventional inclination angle of the direction of the bisec- 
tor, which is 0/2, whereby this puncture needle 1 
proceeds substantially in the direction of the needle axis 
C. Thus, if the direction of the needle axis is aligned with 
the puncture target, the puncture needle 1 is most 
unlikely to miss the puncture target. 
[0017] As shown in FIG. 3, if the inclination angle 9 
of the cutting face 4a, relative to the needle axis, of the 
puncture needle 1a is set equal to the inclination angle 
<t), relative to the needle axis, of the conical part 3a of the 
fore end, the bisector B of the tip angle is parallel to the 
needle axis C in a plane containing the fore end 5 and 
the needle axis C. When penetrating an affected part, 
this puncture needle la proceeds in the direction of the 
needle axis, and therefore easily penetrates a target in 
the depth under skin. 

[0018] As shown in FIG. 4(a), a puncture needle of 
the present invention is manufactured from a needle 
blank 10 of hollow round column made of stainless steel 
tube. 

[0019] In the first process shown in FIG. 4(b), by 
applying squeezing work to the fore-end section of the 
hollow round columnar part 2 of the needle blank 10, a 
hollow conical part 3 of hollow truncated conical shape 
is formed, a generatrix of which crosses the needle axis 
C at an inclination angle <|). 

[0020] In the second process shown in FIG. 4(c), 
the needle blank 10 is cut along a plane F that extends 
through both the hollow conical part and the hollow 
round columnar part 2, and crosses the needle axis C at 
an inclination angle G of a cutting face 4, to form the cut- 
ting face 4, with the fore end 5 thereof located on the 
outer circumferential surface of the conical part 3, and 
the rear end 6 thereof located on the outer circumferen- 
tial surface of the round columnar part 2. After that, 
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work such as grinding, is applied for providing chamfers 
to the fore end, to finish a puncture needle 1 shown in 
FIG. 1. 

[0021] In a puncture needle 1 manufactured in this 
way, the outer circumferential surface on the opposite 5 
side of the cutting face 4 is a part of the circumferential 
surface of the round columnar part 2 except the fore end 
and vicinity thereof, while the fore end and vicinity 
thereof is a part of the outer circumferential surface of 
the conical part 3. The tip angle of the cutting face 4 in io 
a plane containing the fore end 5 and the needle axis C, 
is the sum of the inclination angle 6 of the cutting face 4, 
and the inclination angle ^ of the generatrix of the hol- 
low conical part 3 inclining on the opposite side of the 
cutting face 4, i.e., is 

Claims 

1. A medical, bevel-shaped puncture needle (1), hav- 
ing a cutting face (4) crossing a needle axis (C) 20 
diagonally, said puncture needle characterized in 
that: 

the opposite side of said cutting face (4) is a 
hollow round columnar part (2) except the fore- 25 
end part thereof, said needle axis (C) being the 
center of said hollow round columnar part; 
said fore-end part is a hollow conical part (3) 
formed by squeezing off said hollow round 
columnar part towards the fore end thereof; 30 
said cutting face (4) has the fore end (5) thereof 
located on the outer circumference of said hol- 
low conical part, and the rear end (6) thereof 
located on the outer circumference of said hol- 
low round columnar part; and 35 
the tip angle of said puncture needle in a plane 
containing said fore end (5) and the needle axis 
(C), is the sum of the inclination angle 0, rela- 
tive to said needle axis, of said cutting face, 
and the inclination angle ^, relative to said nee- 40 
die axis, of a generatrix of said hollow conical 
part, that inclines towards the opposite side of 
said cutting face. 

2. A medical, bevel-shaped puncture needle accord- 45 
ing to claim 1 , characterized in that said inclination 
angle <]> of said generatrix of said hollow conical part 

(3) made by crossing said needle axis (C), is equal 
to, or smaller than, said inclination angle G of said 
cutting face made by crossing said needle axis (C). so 

3. A method of manufacturing a medical, bevel- 
shaped puncture needle (1), characterized in com- 
prising the steps of: 

55 

forming a hollow round columnar part (2) and a 
hollow conical part (3) that extends continu- 
ously from said hollow round columnar part 



towards the tip thereof, by applying squeezing 
work to the fore-end section of a needle blank 
(10) of metallic round tube; and 
applying, then, cutting work to said needle 
blank (10) so as to form a cutting face (4) cross- 
ing the needle axis (C) at an inclination angle 6, 
said cutting face having the fore end (5) thereof 
located on the outer circumferential surface of 
said hollow conical part, and the rear end (6) 
thereof located on the outer circumferential 
surface of said hollow round columnar part. 

4. A method of manufacturing a medical, bevel- 
shaped puncture needle (1) according to claim 3, 
characterized in that said inclination angle ^ of said 
generatrix of said hollow conical part (3) made by 
crossing said needle axis (C), is equal to, or smaller 
than, said inclination angle 0 of said cutting ^ce 
made by crossing said needle axis (C). 
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Fig. 4(a) 
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